The aim of this study is to examine the effect of soccer training on natural turfs on strength, speed, power and balance characteristics in prepubertal children. Twenty-two male athletes chosen from the 12-13 age group who play soccer in the youth team of an amateur soccer club from Istanbul, Turkey volunteered to participate in our study. In the study, 30 m sprint, Y-balance, standing long jump and vertical jump tests were done as pre-and post-tests. The same training program was assigned to the players, who were separated into two groups. One group was trained on synthetic grass turf (SG) while the other group was trained on natural grass turf (NG) for eight weeks. As a result of the statistical analyses, significant improvements were observed in all parameters between pre-and post-test measurements of both SG and NG groups (p<0.05). When the developmental differences of the groups were examined, statistical improvement was found in the standing long jump parameter in favor of the group that trained on Natural Grass turf (p=0.037). In conclusion, depending on the characteristics of the soccer game, enhancements were observed on both surfaces. However, the challenge effect of natural grass turf was more effective than that of synthetic grass turf on leg strength improvement. It is considered that as a result of continuing their soccer trainings on natural grass turfs, young players can improve their performance and can avoid possible injuries.
Introduction
Soccer, which is the most popular sports branch in Turkey and the world is a game that requires a high degree of effort and sporting performance and the participants are exposed to actions that have characteristics such as strength, speed, agility, balance, flexibility and sufficient endurance (Helgerud et al., 2001 , Bloomfield et al., 2007 .
In literature there are numerous training programs aiming at improving sporting performance and these training models improving sporting performance usually consider strength, power and speed exercises (Marques and Gonzales-Bodillo 2006, Kirby et al., 2010) . Even though jumping, sprinting and agility are versatile abilities, few publications include the importance of balance, posture or landing mechanisms (Lloyd et al., 2011) . In soccer a good balance is a sign of high performance and it plays a significant role in the movements of the soccer player during the game. However, in the studies it is reported that balance and coordination are not fully developed in young players (Chaouachi, 2014) . Strength, however, is defined as the maximum resistance that the muscle demonstrates during a slowly performed movement (Wong et al., 2010) and can improve important abilities in soccer such as speed, cutting and speed change (Stolen et al., 2005) .
Traditionally, soccer games are played on natural grass turf. Having said that, in many European countries, official synthetic grass games or the use of synthetic grass turf for training is continuously increasing. First-generation synthetic surfaces appeared during the 1970s. These are characterized by a high degree of stiffness and friction with short and thin fibers. Accordingly, this results in significant differences in interactions with the ball. For this reason, synthetic turfs were filled with sand in order to reduce the friction and make the ball bounce less. During the late 1980s second-generation synthetic grasses were longer, were made of thicker fibers, were filled with better quality sand, and rubber foundation was placed underneath to reduce the stiffness (Aune et al., 2003) . Since 2005, UEFA and FIFA have approved the use of third-generation synthetic grass in their official tournaments. Also, due to climatic and economic reasons, synthetic grass turfs have become a popular alternative surface (Steffen et al., 2007 (Steffen et al., ). al., 2003 . Today, while the number of young soccer players is increasing, most of the trainings are being done on synthetic grass turfs. However, there are insufficient studies related to the effect of artificial grass on sprint performance while ball handling compared to natural grass in youth soccer team players. Nevertheless, the difference between natural grass and synthetic grass movement patterns and high intensity movements need to be determined. Also, it is valuable to know whether the contacts with the ball and technical standards are affected by the turf floor (Andersson et al., 2008) .
Nowadays, synthetic grass turfs are high quality and even similar to natural grass turfs, but it is the nature of soccer to be played on natural grass turf. The performance results comparing trainings made on natural grass and synthetic grass turfs offer limited results with few studies. In some studies, there are findings on the increase of performance of trainings made on synthetic grass (Gains et al., 2010 , Potthast, 2010 ; other studies show no difference in performances between the two surfaces (Ford et al., 2006) .
In our study it was hypothesized that while grass turfs by their nature create a soft ground and a better environment to perform technical abilities (ball control, passing ability, shooting and crossing the ball), they can also contribute to the improvement of athletes by creating a natural difficulty for motor skills that require strength. Based on this, the aim of our study is to examine the effect of soccer training on natural turfs on strength, speed, power and balance characteristics in prepubertal children.
Method

Work Group
Twenty-two male athletes aged 12.00±1.12, who play soccer in the youth team of an amateur soccer club in Istanbul, Turkey, joined our study as volunteers. In the study, Y-balance, 30m sprint, standing long jump and vertical jump tests were done in that order as pretesting and then the same training program was assigned to the players, who were separated into two groups, then one group (SG) was trained on synthetic grass turf for eight weeks, while the other group (NG) was trained on natural grass turf for eight weeks. After the training program, the young soccer players' post-tests were done. During the pretests the weather was determined at 14° and during the posttests at 15° with no rain. Before the tests, dynamic warm-up aimed at the lower extremity was done. Both groups carried out the same traditional soccer training program on natural and synthetic grass turfs.
Data Collection Tool and Processing Method 30m sprint:
The 30 Meters Sprint Speed Test is done by placing photocells with 0.01 precision on start and finish points and taking the best of the 2 trials with rest intervals done on a predetermined 30m area on cinder track (Ozer, 2001) .
Y-balance test:
In order to measure dynamic balance, the Y-Balance test, developed by modifying the Star Excursion Balance Test, was used. Before the test, trials were done with the dominant balance foot for all three directions. The test was done without shoes. The subject stood on one foot on the center of the plate without crossing the red line with their toes, and while standing on one foot, reached towards the anterior, posteromedial and posterolateral directions with the free foot. Three reach tests were done on all directions while standing on the dominant foot. The subject, having their toes behind the red line, stood on the platform and pushed the indicator on the target area. Maximal reach distance was measured by reading the strip measure near the reach indicator. The subject's right leg length was measured from the lowermost anterosuperior iliac to the farthest section of the medial malleolus. Measurement was repeated under the following circumstances: If the other foot touched the floor or the subject fell out of the platform, if the subject kicked the reach indicator, if the subject put their foot on the indicator and used it to support his stance, or if the subject could not return the reach foot back to the starting point (Plisky et al., 2006) . The best result for every direction was used for analysis. The sum of maximal data gathered from the three directions was divided by the limb length times three and then was multiplied by one hundred to determine the composite reach distance (composite reach distance (%) = sum of the 3 reach directions / 3 times the limb length * 100 equation) (Shaffer et al. 2013) .
Vertical jump test:
The reliability of the vertical jump measurement's is between 0.90 and 0.97. The test is made by Takei (Japan) brand digital jump meter. During the test, the athletes' arms and legs were allowed to swing and the athletes were asked to jump to the highest possible distance with both feet. Measurements were repeated 3 times with a one-minute rest interval given between tests. The best measure was recorded in cm (Harman and Garhammer, 2008) .
Standing Long Jump: A start line was drawn on a flat surface and a tape meter was placed forwards from the start line. The athlete was asked to position himself so that the toes of both feet would be just behind the previously determined line. The athletes were asked to jump forward as far as possible by using their arms and legs and oscillating rapidly while their arms were parallel to the floor and their knees were bent. The jump distance of the athletes was determined by measuring the distance from the starting line to their heel at the point where they landed after they had jumped. The test was repeated three times and the best measure was recorded in cm (Can et al., 2016) .
Statistical Analysis
The data obtained in the study were analyzed using the SPSS (Statistical Package for Social Sciences) for Windows 21.0 program. The Shapiro Wilks test was used when distributions of the variables were determined and it was found that the distributions were not normal. In the comparison of the quantitative data, Wilcoxon test was used to determine the within-group changes and Mann-Whitney U test was used for the comparison of parameters between the changes of two groups. The findings were evaluated at 95% confidence interval and 5% significance level. Min.=Minimum, Max.=Maximum, p<0.05* When the developmental differences of the two groups were evaluated, the NG players showed a statistically significant improvement compared to the SG players in the standing long jump parameter (p=0.037). No statistically significant difference was found in the other parameters (p>0.05).
Results
Discussion
Soccer, by its nature, is played on grass turfs, and these surfaces are generally classified as synthetic or natural turfs (Thomson et al., 2015) . It is reported that while synthetic grass turfs have advantages such as being more durable and not being affected by weather conditions, factors such as the stiffness and quality of the surface and its friction with the shoes pose a disadvantage and play a key role in injuries (Ekstrand and Nigg, 1989; Orchand, 2002; Williams et al., 2011 , Thomson et al., 2015 .
In our country, while soccer trainings and competitions are done on natural grass in high level leagues, synthetic grass turfs are often used in non-elite leagues, amateur levels and especially in youth team competitions. Trainings done on natural grass turfs can both create an environment to carry out technical abilities (ball control, passing ability, shooting and crossing the ball etc.) and contribute to athletes' improvement by creating a natural difficulty for abilities that require strength. In the literature, publications regarding the comparisons between the effects of natural and synthetic grass turfs on motoric abilities and technical and tactical aspects cannot be found.
In the present study, as proposed by the hypothesis, it is seen that trainings done on natural grass, compared to trainings done on synthetic grass, show better results on motoric abilities such as standing long jump (p<0.05).
The dynamic balance characteristic, as examined in our study, is an important aspect to improve sporting performance and carry out the necessary abilities in sporting activities (Ringhof and Stein, 2018, Celenk et al., 2018) . In soccer, which is a sport that requires static, semi-dynamic and dynamic balance along with technical abilities (Dunsky et al., 2017) , improvements in the non-dominant leg, which is used as the balance leg, can increase the comfort of ball-using abilities and let the athlete carry out the required ability more effectively.
In soccer, in order to carry out a motor activity or carry out activities that require explosive power such as sprinting, shooting, feinting or heading the ball successfully, balance needs to maintain its function against forces disrupting both the external and internal balance (Haghighi et al., 2012 , Nikseresht, 2014 , Shumway-Hook and Horak, 1986 . In order to carry out this function with minimum effort, the transition to the next position needs to be made in a controlled and swift way and the most efficient response needs to be given to the increase in body oscillations as a result of the postural alteration during the ongoing stance (Cobb, 1999) . In the present study, with the evaluation of the obtained data, it is seen that young athletes trained on both natural grass turf and synthetic grass turf show statistical improvements in dynamic balance characteristics of their balance legs (p<0.05). In soccer, by its nature, players stand on one foot while controlling the ball, passing, shooting and dribbling and as a result, this situation might have caused improvements in both groups. Additionally, the young athletes might have fixed their postures against changes caused by the ground in situations specific to the game such as after controlling the ball, passing, and jumping, and this might have had a positive effect. Another study in the literature, that supports the present study, showing the effectiveness of soccer trainings on balance, Jakobsen et al. (2011) reported that the perturbation demands during a 12-week soccer training have effects on improvements in postural balance control.
During recent years, the technical and physical performance parameters in elite soccer players have increased significantly. Players now want to improve their count of passes during a game, explosive sprint abilities, running distances (Thomson et al., 2015) and other motor abilities. In our study, changes in strength and power of athletes were examined with standing long jump and vertical jump strength parameters. According to the data acquired within pre-and post-test results, vertical jump, which is a power indicator, showed significant improvements in both SG and NG soccer players (respectively p=0.021 and p=0.012), whereas no statistical difference was observed when the changes between the groups were examined (p>0.05).
Another parameter we have evaluated in our study was standing long jump, which is an indicator of leg strength. When the pre-post tests were evaluated, statistically significant improvements were observed in both groups (p<0.05), whereas when the changes between the groups were examined, statistically significant improvements were obtained in the young soccer players who trained on natural grass turf compared to the group who trained on synthetic grass turf (p=0.037). Nowadays, traditional soccer trainings involve agility, strength and power practices. It is also well known that soccer players enhance their sporting performance with strength trainings (Wong et al., 2010 , Ronnestad et al., 2008 . In the present study, the strength improvements seen on both natural and synthetic grass turfs can be assessed normally. The fact that the trainings done on natural grass turf showed better results than the trainings done on synthetic grass turf has a compelling effect due to the structural characteristics of natural grass turf. So, it is thought that the natural grass turf is better for young soccer players to strengthen their leg muscles.
In studies done in the literature, there is a high correlation between strength, vertical jump and sprint (Wisloff et al., 2004) . In the present study, sprint performance was improved as well as strength and power performance for both NG and SG players. However, for the assessment of sprint performance, in studies done in the literature that compare only the turfs without applying any training protocol, Andersson et al. (2008) did not see a difference between sprints and high-intensity runs done on synthetic grass turf and natural grass turf. In a study done by Gains et al. (2010) , in which short sprint and agility tests were compared, the effects of the turfs were also examined. When the effect of the turf was examined, short sprint tests did not show a difference between natural grass turf and synthetic grass turf. In the present study, when the pre-post tests for 30m sprint were examined, a statistically significant improvement was seen in both of the groups (p<0.05), but no significant difference was seen between the change scores of the groups (p>0.05). In a publication supporting our study, Andersson et al. (2008) did not see a difference between sprint and high-intensity runs in their study with soccer players on synthetic grass turf and natural grass turf.
In publications examining only the sprint performance without applying a training program, soccer players are shown to be able to carry out sprints faster on synthetic grass (Meyers and Barnhill, 2004) . It is argued that compared to natural grass turf, the greater force applied on synthetic grass turf results in faster movement ability (Nedelec et al., 2013) . Similarly, Kanaras et al. (2014) came to the conclusion that compared to natural grass, children show a better sprint performance on synthetic grass in their research. Even though better results are delivered by athletes on synthetic grass turf especially in straight sprints, stiffness and quality of the surface and friction between the surface and the shoe are key factors in ground-related injuries (Ekstrand and Nigg, 1989; Orchard, 2002) .
The sprint is directly associated with strength (Konter, 1998) . Magnitude of power, while independent from the size/area of the contact surface, is related with characteristics of the surface. Shiny and smooth surfaces have a lower friction factor. The loss of time during the asymmetrical cuttings specific to soccer on natural grass turfs, with the ball or not, is estimated to be less when compared with synthetic grass turfs. Finally, it can be said that natural grass turfs provide convenience while decelerating, accelerating and cutting.
In conclusion, depending on the characteristics of the soccer game, enhancements were observed on both surfaces. However, the challenge effect of natural grass turf was more effective than that of synthetic grass turf on leg strength improvement. It is considered that, as a result of continuing their soccer trainings on natural grass turfs, young players can improve their performance and avoid possible injuries.
